Actinocyclus ingens var, nodus Baldauf. n, var., is a morphologically distinct
INTRODUCTION

Actinocyclus ingens Rattray (1 890) is a common constituent of middle
Miocene d~atom assemblages throughout the world. It is recorded from broad areas of the North Pacific (Kanaya, 1971 ; Koizumi, 1973 Koizumi, , 1975 Schrader. 1973 Schrader. , 1974 Barron. in press) , from the equatorial Pacific (Gombos. 1975) . from the North Atlantic (Schrader and Fenner, 1976; Bukry, 1978 ; Schrader, 1979) . from the South Atlantic (Gombos. 1977 ; Fenner. 1 978) , and from Antarctic waters (McCollum, 1975 : Schrader. 1976 ). The geologic range of A. ingens is generally considered to be late Early Miocene to Late Miocene (Barron, in press). although it occurs in Pliocene and Quaternary sediments off Antarctica.
where it may be reworked (Schrader, 1976) . Jousb (1 977) considered the Antarctic form to be Coscinodiscus margaritaceous Castracane.
Rattray's (1 890) type description of A. ingens states that the valve surface rises gradually from the center to its highest point, at about twofifths of the radrus, then slopes down toward the border. Modern diatomists, however, have adopted a broad concept for A. ingens and have included specimens that have both flat and undulating valve surfaces (Koizumi, 1968 (Koizumi, , 1973 Kanaya. 1971 ;  Gombos. 1977; Fenner, 1978) . Furthermore, the pseudonodule of A. ingens is not easily observed, and specimens lacking a pseudonodule and otherwise referable to Coscinodiscus elegans Greville (1 866) are often grouped with A. ingens (Kanaya. 1 971 ) . Coscinodiscus novazealandicus sensu Hanna (1 932) is also referable to A. ingens.
Kanaya (1 971 ) observed that concentric undulating valve surfaces are generally more pronounced on larger specimens of A. ingens, whereas smaller specimens tend to be flat. He further pointed out that specimens that best meet Rattray's type description are found among middle-sized specimens, but "they cannot be distinguished from others because of the presence of intermediate forms which connect individuals of various sizes in a continuous chain from one extreme to another." Numerous workers including Koizumi (1 973). Gombos (1 977). and Fenner (1 978) have recognized such variations in the morphology of A. ingens and have followed Kanaya's (1971) reasoning for not subdividing the species.
In our studies of Miocene diatoms from the North Pacific area, we have also observed this wide variation in the morphology of A, ingens. We agree with Kanaya (1971) that specimens with an undulating valve surface and a depressed center show a gradation to flatter forms (pl. 1, figs. 1-4). We have also noted, however, that in some undulated specimens, the center of the valve rises to an equal elevation as the submarginal ring (pl. 1. figs. [5] [6] [7] [8] [9] develops from other undulated forms; however, it is morphologically distinct and can easily be separated from them (text- fig. 1 ). Barron (in press) 
12.
Description: Valve circular, 35 to 65 pm in diameter, concentrically undulated, with raised central and submarginal ring areas separated by a continuous depression. The central area is an areolated node covering approximately 1/5 of the diameter. The width of the adjacent depression varies among specimens. The submarginal raised ring is distinct and is the same height as the central area.
Areolae are subrounded and arranged in radially lineate rows. Primary rows extend the length of the radius. whereas secondary rows extend from the depression region to the margin. Areolae are larger (5 in 10 pm) in the central and submarginal ring zones and are surrounded by hyaline areas. Areolae decrease in size (9 in 10 pm) in the submarginal area. where they are indistinctly separated.
The pseudonodule near the margin is similar to that in Actinocyclus ingens Rattray, where it is described as obscure. sharply angular, with irregular edges (pl. 1, fig. 8 ). Etymology: nodus (Latin), knot or swelling.
Occurrence: Presently known only from the circumNorth Pacific, lower Middle Miocene, Denrtcula lauta Zone of Koizumi (1975 fig. 3 ) . Barron (in press) places the middle Miocene-upper Miocene boundary of Ryan and others (1974) fig. 2 ).
The last occurrence of Actinocyclus ingens var. nodus thus approximates the top of the Denticula lauta Zone of Koizumi (1975) Acrinocyclus ingens is a fairly robust, dissolutionresistant species. It is commonly one of the few species remaining in strongly dissolved Middle Miocene assemblages (Barron. unpublished data, 1979) . Actinocycfus ingens var. nodus, therefore, is likely to be a valuable taxon for correlating dissolved sequences with the 0. lauta Zone.
In summary. Actinocyclus ingens var. nodus is morphologically distinct and is stratigraphically useful in the lower Middle Miocene of the circum-North Pacific. Whether A. ingens var. nodus is present or stratigraphically useful in areas outside the North Pacific awaits future study.
